During development, embryos perform a mesmerizing choreography, which is crucial for the correct shaping, positioning and function of all organs. The cellular properties powering animal morphogenesis have been the focus of much attention. On the other hand, much less consideration has been given to the invisible engine constituted by the intercellular fluid. Cells are immersed in fluid, of which the composition and physical properties have a considerable impact on development. In this review, we revisit recent studies from the perspective of the fluid, focusing on basolateral fluid compartments and taking the early mouse and zebrafish embryos as models. These examples illustrate how the hydration levels of tissues are spatiotemporally controlled and influence embryonic development.
Fluid compartments
During animal development, the embryo changes its shape following a carefully orchestrated program. This transformation results from combined cellular processes such as cell growth, proliferation, deformation, neighbor exchange and migration [1, 2] . Often, these movements lead cells to form coherent compartmentalizing structures [3] . These compartments are bounded by a barrier, typically an epithelial layer, and can then gain further complexity [4] . Additionally, all living cells are immersed in fluid, of which the volume, composition and movement are controlled within larger compartments such as lumens, organs or vessels. This fluid is crucial for cell and tissue homeostasis, as its properties determines many cellular functions, from metabolism to signaling [5] [6] [7] [8] [9] [10] [11] . We define fluid compartments as units within which fluid freely permeates. Fluid compartments are bounded by a barrier, which controls the exchange of solutes and water (Fig. 1) . Typically, this barrier is made of epithelial or endothelial cells, which are apico-basally polarized and form tight junctions [12, 13] . Apico-basal polarity allows for directed transport, while tight junctions between the barrier cells ensure that fluid and solutes cannot freely diffuse over the compartment barrier [14] . Together, apico-basal polarity and tight junctions permit the definition of chemically and physically distinct fluids in the apical and basolateral compartment (Fig 1) . Thereby, tissues can confine chemical signaling to the apical or basolateral compartments [9, 15, 16] . For example, in the zebrafish lateral line, cells restrict FGF signals to a few cells of the organ, which share a small apical lumen of a few microns in diameter [17] . In other cases, such as in flat gastruloids, Nodal signaling can be perceived differently by cells if applied within the apical or basolateral compartments as a result of polarized receptor localization [18] . Similarly, physical signals, such as the shear stress produced by contraction-generated flows, can be confined to a compartment. For example, shear stress controls heart valve differentiation during zebrafish heart development [19, 20] . Fluid flow in other contexts, e.g. interstitial flow [21, 22] At the onset of blastocoel formation, fluid accumulates in the intercellular space of the mouse embryo and cell-cell contacts become separated by hundreds of shortlived micron-size lumens [53] . Analogous structures were previously described when fluid is flushed on the basolateral side of MDCK monolayers [55] . The pressure of the fluid, in the range of hundreds of pascals, is able to fracture adherens junctions, resulting in short-lived fluid pockets between cell-cell contacts. In the blastocoel, the pressure is of similar magnitude, as measured on rabbit [ The basolateral fluid compartment enabling zebrafish gastrulation During gastrulation, cells sculpt the embryo by establishing the three germ layers and the three axes of the body plan. This process essentially relies on cell-cell contact rearrangements within tissues with varying degrees of cell density and mechanical properties [72, 73] . In zebrafish, this process takes place in a basolateral compartment, which to some extent corresponds to the blastocoel found in other groups of animals such as amphibians [74] . This compartment is bounded by the enveloping layer (EVL), a squamous epithelium which dynamically controls the composition and localization of intercellular fluid [75, 76] . The amount of fluid in this basolateral compartment varies among teleost species, with high cell density in zebrafish and comparably much fewer cells within a voluminous basolateral compartment in killifish [77] . We now discuss three sequential morphogenetic events occurring within the same basolateral fluid compartment delimited by the same boundary: the EVL. Zebrafish gastrulation begins with doming, a process during which cells intercalate radially to form a dome-like structure on top of the yolk syncytial layer (Fig. 3) . Changes in the surface tension of the EVL powers their rearrangement [75, 78] . Throughout doming, cell density is regulated in time and space. Importantly, cell divisions affect cellcell contact stability differently at the animal pole and at the equator. Cells near the margin become more packed while those close to the animal pole of the embryo become less dense [79] . This is accompanied by a redistribution of the intercellular fluid, which becomes more prominent at the animal pole (Fig. 3) . If the fluid compartment boundary, the EVL, does not function properly, fluid fails to accumulate at the animal pole and doming is impaired [75, 76] . What controls the redistribution of the fluid throughout the compartment and how it affects cell intercalation remains unclear. The friction between cells and the lubricating action of the fluid may constitute interesting aspects to investigate these questions. After doming is complete, the three germ-layers form when mesoderm and endoderm cells break off inward and leave the ectodermal layer [72] . Differences in contractility among germ layer progenitors can drive their separation [80] by controlling cell-cell contact formation and stability [81] . These differences in cell contractility crucially depend on the composition of the intercellular fluid. Changing the osmolarity of the medium can impact cell mechanics [82, 83] , and osmolarity is a decisive parameter in the sorting of the zebrafish germ layers [6] . How the composition of the intercellular fluid evolves and how this precisely impacts gastrulation remains to be determined. The function of the EVL in controlling the basolateral fluid composition and volume is likely to be key. After germ layer separation, the embryo elongates its anteroposterior axis. Concomitantly, paraxial mesoderm cells from the elongating tailbud compact into somites [84, 85] (Fig. 4) . As mesoderm cells progressively incorporate into the presomitic mesoderm, they become less motile [86] . Although cell density appears homogeneous, this translates into higher tissue stress in regions with lower cell-cell rearrangements [87] . This phenomenon was described as a jamming transition during which the tissue becomes frozen due to cells packing themselves into somites [88] . Another way to describe this phenomenon is that when the tissue becomes too dry, the lack of lubrication prevents cells from rearranging and causes higher tissue stress. If cell-cell adhesion is defective, cells loosen up and the tissue becomes infiltrated with intercellular fluid, concomitantly with the lowering of the tissue stress [88] . How fluid is managed throughout the tissue during this process and how the hydration state of the tissue favors cell movement will need further investigation. Importantly, changes in the amount of fluid between cells in space and time is concomitant with changes in the mechanical property of the entire tissue [75, 79, 88] . The relative contribution of the fluid and of the cells to these properties remain to be determined.
Concluding remarks
In this review, we highlight the regulation and function of basolateral fluids during development. While previous research predominantly focused on forces generated directly by cells and tissues, comparably less attention has been given to the invisible fluid in which cells are immersed. We gather that basolateral compartments can be more or less hydrated in space and time (Fig. 4) . For example, the tail of the zebrafish embryo becomes dryer as cells pack themselves anteriorly while the preimplantation embryo becomes more and more hydrated over time until it forms a lumen. These changes in the level of hydration of the tissue impact numerous properties, from the ability of cells to rearrange to the diffusion of morphogens. We hope the recent advances such as the ones brought by studying the early mouse and fish embryos will motivate new research in this direction. This will require developing new tools to visualize the fluid properties and manipulate them, as well as new frameworks to precisely delineate the mechanisms by which tissue hydration controls development. 
